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Abstract
Background: Since 2002, the Norwegian Institute of Public Health has invited all hospitals and long-term care
facilities for elderly (LTCFs) to participate in two annual point-prevalence surveys covering the most frequent types
of healthcare-associated infections (HAIs). In a comprehensive evaluation we assessed how well the system
operates to meet its objectives.
Methods: Surveillance protocols and the national database were reviewed. Data managers at national level,
infection control practitioners and ward personnel in hospitals as well as contact persons in LTCFs involved in
prevalence data collection were surveyed.
Results: The evaluation showed that the system was structurally simple, flexible and accepted by the key partners.
On average 87% of hospitals and 32% of LTCFs participated in 2004-2008; high level of data completeness was
achieved. The data collected described trends in the prevalence of reportable HAIs in Norway and informed policy
makers. Local results were used in hospitals to implement targeted infection control measures and to argue for
more resources to a greater extent than in LTCFs. Both the use of simplified Centers for Disease Control and
Prevention (CDC) definitions and validity of data seemed problematic as compliance with the standard
methodology were reportedly low.
Conclusions: The surveillance system provides important information on selected HAIs in Norway. The system is
overall functional and well-established in hospitals, however, requires active promotion in LTCFs. Validity of data
needs to be controlled in the participating institutions before reporting to the national level.
Background
With the ultimate goal being a reduction in the number
of infections, national surveillance systems for health-
care-associated infections (HAI) typically aim to estab-
lish baseline rates over time, convince medical
personnel to adopt preventive practices, evaluate control
measures, and satisfy regulators [1].
In Norway (population 4.9 million), hospitals and
long-term care facilities for elderly (LTCF) have legal
obligations to implement HAI surveillance as part of the
required infection control programme. While both types
of institutions are obliged to have surveillance of HAI,
only results from hospitals are demanded and requested
by Free Hospital Choice Norway, a governmental initia-
tive on patients’ rights [2]. In 2008, there were 15,425
somatic beds in hospitals and 39,906 beds in institutions
providing care for the elderly [3].
Previously, several national point-prevalence surveys of
HAIs had been conducted with intervals of a few years
[4,5]. To get comparable data which allows assessing
trends over time, the Norwegian Institute of Public Health
(NIPH) developed surveillance protocols both for hospitals
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any medium, provided the original work is properly cited.and LTCFs. Since 2002, all facilities have been invited to
participate in two national point-prevalence surveys each
year. The overall prevalence of the four types of HAI
included in the national surveillance was 5.1-6.4% in hos-
pitals and 6.3-7.8% in LTCFs between 2002 and 2008.
In order to gain knowledge primarily about the sys-
tem’s performance in practice and, if necessary, improve
its utility and efficiency, we conducted a comprehensive
evaluation of the Norwegian surveillance system for
point-prevalence of HAIs in hospitals and LTCFs.
Methods
Guidelines for the evaluation of surveillance systems
developed by the Centers for Disease Control and Pre-
vention (CDC) and other key references were used in this
assessment [6-8]. Attributes addressing primarily imple-
mentation and compliance issues were evaluated because
of their importance to the national HAI surveillance.
Description of the system
The evaluation focused on the surveillance system as a
whole, starting with a description of the system and its
components based on all available documents.
Evaluation of system performance
We assessed the system for simplicity, flexibility, data
quality, acceptability, validity, representativeness, time-
liness, and usefulness (Figure 1) taking into account
the objectives of the surveillance: “1) to measure base-
line prevalence of infections, monitor trends and iden-
tify the distribution of HAIs in hospitals and in LTCFs;
2) to study further need for infection control (IC) mea-
sures and areas where incidence surveillance would be
more adequate in hospitals; and 3) to increase the
attention given to the prevention of HAIs and the
importance of implementing IC programmes in LTCFs“
[9,10].
A combination of qualitative and quantitative methods
was used to collect information: targeted surveys in hos-
pitals and LTCFs, an on-site comparison of data
reported by ward personnel to data reported by the eva-
luation team, open interviews with key personnel at the
NIPH, and review of the database at national level.
In 2007, a structured electronic questionnaire (See
Additional file 1: Survey among ICPs) was sent to one
infection control practitioner (ICP) in each of the 50
main hospitals in Norway, and to one contact person
Simplicity How difficult is it to run and coordinate the surveillance system? Are data 
collectors able to handle all procedures in the system as described in the 
protocol (including the electronic reporting)? 
Flexibility Can the system be quickly adapted to new information requirements, e.g. 
including more type of infections in the surveillance, organising/reporting 
more than two surveys per year?
Data quality How complete are the reported data? Which departments have the lowest 
response rate? 
Acceptability Are the participants at all levels of the system willing to contribute to the 
collection, analysis and use of data?  
Validity Are the case definitions used? Do the procedures comply with the national 
protocols? What is the sensitivity and positive predictive value of the data 
collection by the appointed personnel? 
Representativeness Does the system adequately represent the prevalence of healthcare-associated 
infections over time and their distribution in the Norwegian population by 
place and person? 
Timeliness Does the system allow detecting changes in the national prevalence of 
healthcare-associated infections in time?
Usefulness Does the system contribute to the prevention and control of healthcare-
associated infections in Norway? Does it help to determine that certain types 
of infection previously thought to be less important are actually important? 
Does it contribute to performance measures, including health indicators? 
Figure 1 Main focuses of the evaluation concerning the surveillance system’s attributes.
Hajdu et al. BMC Public Health 2011, 11:923
http://www.biomedcentral.com/1471-2458/11/923
Page 2 of 11per facility to 1065 LTCFs listed in a database of Nor-
wegian health information. If no e-mail address for a
LTCF was identified, the questionnaire’s link was sent to
the public e-mail address of the municipality with a
request for forwarding it to the institution.
In addition, a one-page questionnaire (See Additional
file 2: Survey among ward personnel) to assess compli-
ance with the surveillance methodology was distributed
to hospital ward personnel involved in prevalence data
collection on the day of the national prevalence survey
in May 2007. All departments in all hospitals were
targeted.
A study of the validity of surveillance diagnoses by
ward personnel was conducted in two municipal hospi-
tals (referred to as hospital A and B in the text) in
Southern and Eastern Norway in May 2007. Ward per-
sonnel collected and reported data on HAIs as part of
the national prevalence survey. Independently, a team
from NIPH also collected relevant data on the same
patients in selected departments that previously had
shown higher prevalence of HAI (general internal medi-
cine, surgical and intensive care units). The evaluation
team consequently used the surveillance case definitions
as “gold standard” for case finding. Results of the two
data collection methods were compared; sensitivity and
positive predictive value of the data collection by ward
personnel were calculated.
For practical reasons, review of detailed surveillance
data at national level was limited to the surveillance per-
iod of 2004-2008. For human resources (e.g. work hours,
number of persons involved), medians were calculated.
Results
Description of the system
The system is described in details both in the surveil-
lance protocols that are available on NIPH’sw e b s i t e
http://www.fhi.no and in previous publications [9-11].
NIPH requires information on the occurrence of the fol-
lowing type of HAIs: infections of the urinary tract,
lower respiratory tract and surgical site both in hospitals
and LTCFs, whereas sepsis and skin infections only in
hospitals and in LTCFs, respectively. The case defini-
tions used and their references are shown in Figure 2.
The following data are collected: name of institution,
contact person, total number of patients on antimicro-
bial treatment, departmental response rate, non-partici-
pating departments; and by medical specialty/LTCF
department: total number of in-patients/residents at 8
am on the survey day, total number of operated patients,
total number of HAI by type of infection, total number
of HAI acquired in the own institution, and total num-
ber of HAI acquired in another healthcare institution.
E-mail reminders are sent to the institutions ahead of
each survey, twice a year. Through the point-prevalence
surveys, NIPH receives aggregate data on antimicrobial
use by institution and on HAI by medical specialty/
LTCF department. Figure 3 shows the flow chart of the
system. A web tool that was implemented in 2004
allows registered users to submit data directly, compare
their institution’s data with aggregated national results,
and create tables as well as figures by geographical dis-
tribution, medical specialty, hospital size and type of
infections [11].
Performance of the system
Response rate to the evaluation questionnaire was 58%
(29/50) among ICPs in hospitals. All major hospitals
provided answers. There were 435 respondents from 44
hospitals in the survey among ward personnel. The total
number of healthcare workers who received the ques-
tionnaire is unknown.
Contact persons from 137 LTCFs answered (13%). All
types of LTCFs by size of institution were equally repre-
sented among them.
Percentages presented below are based on the total
number of responses to a question. Unless otherwise
indicated, they include all answers (29 for hospitals, 137
for LTCFs).
Simplicity
The surveillance system has a simple structure regarding
the levels of data flow (Figure 3). Data collection forms
require only the most necessary information for estab-
lishing the numerators and denominators. Users con-
sider the protocols comprehensible at most points,
though one in ten ICPs and contact persons noted that
certain issues (aim of registration, unit-level form, and
presentation of results) are not made completely clear
(Tables 1 and 2). Eighteen of 28 (64%) ICPs and 82 of
127 (65%) contact persons in LTCFs and personnel at
the national level find the reporting easy using the elec-
tronic surveillance tool.
Flexibility
By allowing more prevalence surveys per year and
additional types of infections to be included at the
local level, the system shows its flexibility. Twenty-two
of 28 (79%) hospitals organized 2-4 additional preva-
lence surveys besides the two national ones in 2006.
Five (17%) hospitals survey both community- and hos-
pital-acquired infections. Eight (28%) hospitals collect
data on all types of HAI. In 13 (45%) hospitals, other
variables (e.g. indwelling urinary catheter) are also
registered. These additional data are not sent to the
national level.
Eight of 125 (6%) LTCFs conduct additional preva-
lence surveys, 15 of 111 (14%) register more variables
for local use (e.g. all infections requiring antibiotic
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infection
Case definition Reporting 
institutions
HAI $QLQIHFWLRQWKDWLVDVVRFLDWHGZLWKDVWD\LQDKHDOWKFDUH
LQVWLWXWLRQDQGWKDWZDVQRWSUHVHQWRULQWKHLQFXEDWLRQSHULRG
 KUVDWWKHWLPHRIDGPLVVLRQ
+RVSLWDOV/7&)V
Urinary tract 
infection
&OLQLFDOVLJQVSOXVDWOHDVWRQHRIWKHIROORZLQJFULWHULD
0RUHWKDQEDFWHULDP/XULQHDQGQRWPRUHWKDQWZR
VSHFLHVRIEDFWHULDLGHQWLILHGE\DTXDQWLWDWLYHWHFKQLTXH
3RVLWLYHEDFWHULDOFXOWXUHLQXULQHFROOHFWHGE\VWHULOH
VXSUDSXELFWHFKQLTXH
3K\VLFLDQLQLWLDWHGWKHUDS\IRUXULQDU\WUDFWLQIHFWLRQRQO\LQ
FDVHRI/7&)V
&OLQLFDOVLJQVLQFOXGHIHYHU!&XUJHQF\IUHTXHQF\G\VXULD
RUVXEUDSXELFWHQGHUQHVV
+RVSLWDOV/7&)V
Lower 
respiratory 
tract 
infection
&OLQLFDOVLJQVSOXVDWOHDVWRQHRIWKHIROORZLQJFULWHULDFRXJK
IHYHUDQGSXUXOHQWVSXWXPLQGHSHQGHQWRIUHVXOWRIFXOWXUHIURP
VSXWXPDQGRUFKHVWUDGLRJUDSKLFH[DPLQDWLRQ,IQRSXUXOHQW
VSXWXPEXWFKHVWUDGLRJUDSKLFH[DPLQDWLRQVKRZVW\SLFDOVLJQV
RILQIHFWLRQWKHFRQGLWLRQVKRXOGEHUHSRUWHGDVORZHUUHVSLUDWRU\
WUDFWLQIHFWLRQ
+RVSLWDOV/7&)V
Surgical site 
infection 
(SSI)
Superficial SSI: 9LVLEOHSXUXOHQWGUDLQLQJIURPWKHVNLQRU
VXEFXWDQHRXVWLVVXHRIWKHLQFLVLRQDQGLQGHSHQGHQWIURPUHVXOWV
RIFXOWXUH,WLVQRWDVXUJLFDOVLWHLQIHFWLRQLIWKHRQO\VLJQVDUH
UHGQHVVDQGORFDOL]HGVZHOOLQJ,QDGGLWLRQSXUXOHQWGLVFKDUJH
PXVWEHGHPRQVWUDWHGE\VSRQWDQHRXVGUDLQDJHRULQFLVLRQ
Deep SSI: DQLQIODPPDWRU\UHDFWLRQRUSXUXOHQWGUDLQDJHIURP
WKHGHHSLQFLVLRQXQGHUIDVFLDOOD\HULQWUDDEGRPLQDO
LQWUDPXVFXODURVWHLWLVDUWHULWLVHWFGLDJQRVHGLQYDVLYHO\
RSHUDWLRQRUQRQLQYDVLYHO\XOWUDVRXQG;UD\

Reporting instructions:QRWHWKDWVXUJLFDOVLWHLQIHFWLRQRFFXUV
ZLWKLQGD\VRIWKHRSHUDWLYHSURFHGXUHLIQRLPSODQWLVOHIWLQ
SODFHRUZLWKLQRQH\HDULILPSODQWLVLQSODFHDQGWKHLQIHFWLRQ
DSSHDUVWREHUHODWHGWRWKHRSHUDWLYHSURFHGXUH
+RVSLWDOV/7&)V
Sepsis 'HILQHGE\FOLQLFDOSLFWXUHZLWKUHGXFHGJHQHUDOFRQGLWLRQDQG
IHYHUSRVVLEOHFHQWUDOQHUYRXVV\VWHPV\PSWRPVVWXSRU
FRQIXVLRQK\SHUYHQWLODWLRQHWFDQGRUKDHPRG\QDPLF
V\PSWRPVK\SRWHQVLRQDQGVKRFN
+RVSLWDOV
Skin 
infections
2QHRIWKHIROORZLQJWZRFULWHULDPXVWEHPHW
3XVSUHVHQWDWDZRXQGVNLQRUVRIWWLVVXHVLWH
7KHUHVLGHQWPXVWKDYHIRXURUPRUHRIWKHIROORZLQJVLJQVRU
V\PSWRPV,IHYHU&RUZRUVHQLQJPHQWDOIXQFWLRQDO
VWDWXVDQGRUDWWKHDIIHFWHGVLWHWKHSUHVHQFHRIQHZRU
LQFUHDVLQJ,,KHDW,,,UHGQHVV,9VZHOOLQJ9WHQGHUQHVV
RUSDLQ9,VHURXVGUDLQDJH
/7&)V
Figure 2 Case definitions used (protocol version 2006). HAI, healthcare-associated infection; LTCF, long-term care facility. The case definitions
of the national surveillance system for point-prevalence of healthcare-associated infections in hospitals and long-term care facilities for elderly in
Norway are simplified and modified versions of the Centers for Disease Control and Prevention (CDC) definitions [31], except for skin infections
where the definition of McGeer et al. is used [25].
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caused by MRSA).
Data quality
In the electronic database, data completeness is 100%
for all variables, except the types of non-participating
departments and number of patients on antibiotics on
the day of the survey. For the latter variable, the total
proportion of missing values was 30-51% in hospitals
and 4-24% in LTCFs in the different surveys.
In 24 (83%) hospitals ICPs quality control the data
before sending the results to NIPH (e.g. compare cases
reported by ward personnel to clinical records and
laboratory findings). Eighteen (62%) hospitals and 29 of
126 (23%) LTCFs reported to have some form of practical
training provided to persons involved in data collection.
Figure 3 Flow of information in the surveillance system. LTCF, long-term care facility; IC, infection control. The figure shows the data flow in
the national surveillance system for point-prevalence of healthcare-associated infections in hospitals and long-term care facilities for elderlyi n
Norway.
Table 1 Hospital infection control practitioners’ (n = 29) perception on the clarity of the national protocol
Very or quite clear (%) Little unclear (%) Very unclear (%) Don’t know (%)
Aim of the registration 25 (86) 4 (14) - -
What should be registered 26 (90) 3 (10) - -
Definition of HAI 28 (97) 1 (3) - -
Definitions of infections 26 (90) 3 (10) - -
Procedure of the survey 26 (90) 3 (10) - -
Unit-level form 20 (69) 4 (14) - 5 (17)
Summary form 25 (86) 1 (4) - 3 (10)
Reporting to NIPH 23 (80) 3 (10) 1 (3) 2 (7)
Presentation of results 24 (83) 4 (14) 1 (3) -
HAI healthcare-associated infection, NIPH Norwegian Institute of Public Health
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Three (10%) hospitals and 44 of 134 (33%) LTCFs indi-
cated non-participation in a previous prevalence survey.
Reasons for non-participation listed by the three hospi-
tals were technical problem, high workload due to inci-
dence-based surveillance, and lack of resources. In
LTCFs, with the number of answers shown in brackets,
reasons included lack of resources or personnel (14),
lack of surveillance protocol (10), no information on the
timing (5), that it was forgotten by the personnel (5), or
no request was received to conduct the survey (3). No
knowledge on the implementation (1), technical problem
(1) and heavy workload (1) were also mentioned.
Seventy-eight percent (73/94) of LTCFs with IC pro-
gramme participated in the preceding prevalence survey,
in contrast to the participation of 44% (16/36) of LTCFs
without IC programme.
Study of validity
In hospital A we included 48% (129/266) of patients and
43% (6/14) of departments, whereas in hospital B 26%
(96/365) of patients and 25% (5/20) of departments were
enrolled in the validation study. Merged results for iden-
tifying HAIs by the ward personnel in the two hospitals
showed a sensitivity of 69% (9/13; 95% CI: 44-94%), spe-
cificity of 96% (203/212; 95% CI: 93-99%), positive pre-
dictive value of 50% (9/18; 95% CI: 27-73%), and negative
predictive value of 98% (4/207, 95% CI: 96-100%), as
compared to the independent assessment by the evalua-
tion team. Detailed, case-to-case comparison of the find-
ings revealed that among the nine HAIs registered both
by ward personnel and the evaluation team, site of infec-
tion differed in four cases. In one hospital, seven commu-
nity-acquired infections were reported by ward personnel
as HAIs acquired in another healthcare institution.
Other validity issues
Twenty-one (72%) hospitals organize both prevalence
surveys on the dates announced by NIPH, eight (28%)
organize one or both surveys on other dates. Nineteen
(66%) hospitals provide denominator data as requested
in the national protocol: patients present at the ward at
8 am on the day of the survey. Others include those
patients only who had spent at least either 24 or 48 h in
hospital before the survey.
Twenty-seven (93%) ICPs and 88 of 121 (73%) LTCF
contact persons distribute the case definitions to the
units before the prevalence survey.
Among the ward personnel that responded to the eva-
luation questionnaire, 348 of 431 (81%) received the
case definitions during the prevalence survey in spring
2007. Compliance with the use of definitions was evalu-
ated in this subgroup (Table 3). The majority of respon-
dents had previous experience: 311 of 432 (72%) had
been involved in three or more prevalence surveys, 55
(13%) in one or two.
Systematic, routine validation procedures have not
been established at national level.
Representativeness
In each of the prevalence surveys in the period of 2004-
2008, between 79% and 96% of hospitals participated,
and between 62% and 76% of somatic beds were cov-
ered. Approximately one third of LTCFs participated in
the surveys between 2004 and 2008 (28-45% of all
Table 2 Long-term care facility contact persons’ (n = 131) perception on the clarity of the national protocol
Very or quite clear (%) Little unclear (%) Very unclear (%) Don’t know (%)
Aim of the registration 107 (82) 15 (11) - 9 (7)
What should be registered 122 (93) 4 (3) - 5 (4)
Definition of HAI 120 (92) 6 (4) - 5 (4)
Definitions of infections 120 (92) 5 (4) - 6 (4)
Procedure of the survey 123 (94) 3 (2) - 5 (4)
Unit-level form 119 (91) 5 (4) 1 (1) 6 (4)
Summary form 118 (90) 5 (4) - 8 (6)
Reporting to NIPH 112 (85) 8 (6) 2 (2) 9 (7)
Presentation of results 102 (78) 12 (9) - 17 (13)
HAI healthcare-associated infection, NIPH Norwegian Institute of Public Health
Table 3 Compliance with the use of case definitions in
national prevalence surveys reported by ward personnel
in hospitals in spring 2007, Norway
Always Often Sometimes Rarely Never Total
(%) (%) (%) (%) (%)
Use of case
definitions
134
(39)
68
(20)
91 (27) 39
(11)
9 (3) n =
341
Use of 48 h cut-
off*
107
(33)
67
(21)
47 (14) 57
(17)
49
(15)
n=
327
*Healthcare-associated infection: an infection that is associated with a stay in
a healthcare institution and that was not present or in the incubation period
(= 48 h) at the time of admission
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spring 2005 survey when the participation rate was 13%.
Response rates of different medical specialties and LTCF
departments are high, e.g. in spring 2007, 43 (86%) hos-
pitals reported 100% response rate of medical specialties,
and none had lower than 82%. Ninety-five percent (284/
299) of LTCFs reported data from all departments.
Timeliness
Unit-level forms are collected on the day of or, in large
hospitals, within 1 or 2 days after the survey. Almost all
participating institutions send their aggregated data to
NIPH within 3 weeks of the survey. E-mail reminders
are sent to hospitals only. In the web-based tool, users
are able to see preliminary results once they have regis-
tered their data. Within approximately 2 months, the
NIPH enters data sent by post or e-mail, checks data
quality, clarifies errors, writes and publishes the semi-
annual or annual report.
Usefulness
National baselines for overall and infection-specific pre-
valence were established both in hospitals and LTCFs
(Figures 4 and 5). In the frame of a governmental initia-
tive, Free Hospital Choice Norway, launched in 2003,
results of the surveys are made available to the public
among several other indicators (e.g. waiting time) to
help patients to get detailed information on the hospital
in which they seek or undergo treatment. National pre-
valence data gave background information to a national
action plan against HAIs issued by the Ministry of
Health in 2004, and contributed to the formulation of a
strategic goal of further improving surveillance of HAIs
in Norway by means of incidence surveys [12]. The
results also gave baseline data for a national hand
hygiene campaign in hospitals and LTCFs in 2005 [13].
An ecologic study has shown that prevalence rates of
HAI in a hospital may associate with the amount of
hand hygiene products used [14].
Nine (31%) ICPs and four of 129 (3%) LTCF contacts
used the prevalence results to argue for more resources
for infection control at their institution. Nine (31%) hos-
pitals and 21 of 121 (17%) LTCFs implemented local IC
measures based on the results (e.g. revision of proce-
dures, reduced use of permanent urinary catheters, edu-
cation campaigns including hand hygiene).
Human resources
At national level three persons are responsible for run-
ning the surveillance system: two advisors in NIPH and
one external IT consultant. Maintenance and develop-
ment of the web-based tool, including data quality
assurance require annually 240 work hours of one advi-
sor. Data entry and preparation of national reports
require 80 work hours of two advisors; the web-based
tool reduces this workload.
ICPs spend 6.8 work hours (range 2-40) on a prevalence
survey, including preparation, data collection and supple-
mentary work. Median workload is 2 h (range 1/4-25) for
contact persons in LTCF, based on 105 answers.
Figure 4 Prevalence of healthcare-associated infections monitored in the national surveys in hospitals, Norway, 2002-2008. UTI, urinary
tract infection; LRTI, lower respiratory tract infection; SSI, surgical site infection; BSI, bloodstream infection.
Hajdu et al. BMC Public Health 2011, 11:923
http://www.biomedcentral.com/1471-2458/11/923
Page 7 of 11Discussion
Norway is among the few European countries which
have implemented national surveillance of HAIs by peri-
odic point-prevalence surveys. From 2011, the European
Centre for Disease Prevention and Control (ECDC) will
coordinate a joint prevalence survey in all member
states [15]. Some of the strengths and challenges uncov-
ered in our evaluation may be of particular interest to
other countries which have or are planning to imple-
ment a similar surveillance system.
Links to other surveillance systems on HAI
A n o t h e rd a t as o u r c eo nH A Ii st h eN o r w e g i a ns u r v e i l -
lance system for healthcare-associated infections
(NOIS). While the national coordination is organized
similarly, the two systems are running independently
from each other. The surveillance based on prevalence
surveys is institution-wide and collects aggregate data
on the presence of the most common type of HAIs on
the survey day, whereas the NOIS is based on incidence
surveys, collects patient-based data and at present, cov-
ers only surgical site infections after certain surgical
procedures [16,17]. Results of the NOIS were therefore
not utilized in this evaluation.
T h ep r e v a l e n c eo fH A Ii nN o r w a yh a sb e e nc o m p a r -
able to findings in other countries [18-22], on the other
hand several methodological differences may apply,
including the selection of patients and hospitals, qualifi-
cation and training of investigators and methods used to
identify HAIs [23].
Fulfillment of objectives
Objective 1) The surveillance system provides data
regarding both hospitals and LTCFs, and has been reli-
ably running since 2002. Each institution which has par-
ticipated in at least a couple of surveys could set their
own baseline values for prevalence and distribution of
HAIs. National benchmarks have been established.
Objective 2 and 3) Several hospitals and LTCFs identi-
fied areas for improvement and initiated IC interven-
tions based on their data. The national prevalence rates,
increased awareness given to the area and known meth-
odological shortcomings of the cross-sectional approach
contributed to the development of targeted prospective
surveillance (NOIS) in 2005, supported by a national
action plan and related legal framework.
Case definitions
In order to compare surveillance results with historical
data, the same case definitions were used in the NIPH
protocols as in previous prevalence surveys conducted
in Norway. The use of simplified and modified CDC
definitions instead of the comprehensive ones is contro-
versial, and the question arises as to whether they are
sufficiently valid and unambiguous for defining HAIs
and whether they are accepted by those collecting the
data [24]. These definitions were not validated before
the implementation of the surveillance system. Another
issue of concern is that the protocols for hospitals and
for LTCFs contained the same set of definitions for
lower respiratory tract infection and surgical site
Figure 5 Prevalence of healthcare-associated infections monitored in the national surveys in long term care facilities for elderly,
Norway, 2002-2008. UTI, urinary tract infection; SI, skin infection; LRTI, lower respiratory tract infection; SSI, surgical site infection.
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of professional resources and diagnostic capacity [25].
Operation of the system
Regarding the flow of information, timeliness and data
analyzed, the system seems very functional.
There was a certain variation seen in the data collec-
tion method and who was responsible for the registra-
tion locally. In national institution-wide surveillance it is
challenging yet crucial to ensure similar understanding
of the protocol and implementation of the same case
finding method among all professionals involved [26]. In
the evaluation, less than two third of ICPs in hospitals
and less than one third of contact persons in LTCFs
reported that they gave any form of practical training to
the personnel involved in the registration.
The number of persons and time needed to run the
surveillance was generally favorable. The web-based sur-
veillance tool has proven to be successful both at local
and national level.
System attributes
The system is considered structurally simple and timely
by those who are responsible for surveillance at national
level.
The surveillance has very high coverage regarding hos-
pitals. The proportion of participating LTCFs is less
favorable perhaps because results from single institu-
tions are not demanded and requested as opposed to
hospitals in Free Hospital Choice Norway. In the survey
with the lowest participation rate so far, no reminder
letter was sent from national level to LTCFs in advance
of the survey. Engagement in the surveillance might be
improved in these institutions with more “direct market-
ing” considering the reported reasons for non-participa-
tion primarily being lack of information. Also,
participation was considerably higher among those
LTCF with IC programme than those without it, high-
lighting that availability of expertise, and presumably
managerial support, may have an important impact on
surveillance activities in this healthcare sector. Data on
the number of patients/residents on antibiotic treatment
was incomplete in the database both for hospitals and
LTCFs; it might be due to scant medical documentation,
more focus given to HAIs, or that NIPH had not priori-
tized this variable.
Validity of surveillance data is a challenge, and results
of the evaluation also highlighted this problem. Accord-
ing to the ICPs, only two thirds of the hospitals used to
provide the denominator data as required in the surveil-
lance protocol. Additionally, reported compliance with
the standard methodology scored low among ward per-
sonnel in hospitals, suggesting that prevalence data col-
lection may be based on clinical judgment rather than
the surveillance case definitions. This finding was sup-
ported by the results of the validity surveys, which indi-
cated low sensitivity and positive predictive value of
HAI registration by ward personnel compared to HAI
ascertainment by the evaluation team. In approximately
half of the hospitals ICPs routinely quality control the
data collected before reporting their results to the
national level which allows correction of the investigator
bias and misunderstandings such as community-
acquired infections being included. In other cases the
error is most probably systematic given the ward per-
sonnel’s reported experience in previous prevalence sur-
veys and the relative stability of national rates over time.
Repeated training and personal feedback on erroneous
registration should be offered to those involved in the
prevalence surveys. Additionally, validation is a key
aspect to assure accuracy of HAI surveillance data [27].
The surveillance system has been proven to be useful.
Though the overall prevalence has been relatively stable
over the years, the results gave basis for actions at
national level to facilitate prevention and control of par-
ticular types of HAIs. Further, more targeted interven-
tions may be necessary to reach an actual reduction in
prevalence rates [28]. At institutional level, results are
more used in hospitals than in LTCFs to implement tar-
geted IC measures, but also to argue for more IC
resources. Even though few LTCFs reported action
taken based on their results, the surveys undoubtedly
increase awareness and knowledge on the issue of HAIs
in care facilities and possibly foster the development of
IC programmes in these institutions. Nonetheless,
results of the prevalence surveys at institutional level
should be interpreted carefully, even in case of repeated
surveys, especially if events are rare. Concerning inter-
hospital comparisons, the importance of adjustment for
case-mix has been shown in previous studies [29,30].
The use of crude rates as quality indicators for hospitals
should be avoided.
Limitations of the evaluation
Response rate to the evaluation questionnaire was very
low (13%) among contact persons in LTCFs. On the
other hand, the proportion of respondents are neither
unacceptable nor surprising if it is considered that
approximately one-third of LTCFs is used to participate
in any prevalence surveys, yet it hinders the generaliza-
tion of the findings. The list of e-mail addresses are not
fully up-to-date as approximately 10% of the e-mails
returned with failure message.
A limited number of beds could be included in the
surveys of validity due to feasibility reasons. Incomplete
medical documentations sometimes made the identifica-
tion of a HAI or conditions required by the case defini-
tions difficult to the evaluation team, in these cases local
Hajdu et al. BMC Public Health 2011, 11:923
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theless it is still possible that in these cases the surveil-
lance diagnoses made were not always correct.
Due to lack of resources, the evaluation did not
include the point of view of other users of the data, e.g.
health politicians, hospital managers.
Conclusions
The surveillance system for prevalence of HAIs in Nor-
w a yh a sap r o p e rp u b l i ch e a l t hr a t i o n a l e .M a j o r
strengths of the system are that it fulfills its main objec-
tives and there seems to be a good balance between the
system attributes and human resources needed to run
the surveillance. The system is structurally simple, flex-
ible, complete in reported data, useful in the outputs,
and data are highly representative for hospitals. None-
theless non-compliance issues with the use of standard
methodology were shown and validity of data needs to
be improved; this requires efforts both at national and
local level. The surveillance system is well-established in
hospitals, however, requires active promotion in LTCFs.
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